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(54) Bank note receiving apparatus 



(57) A bank note receiving apparatus 
for use in a change machine or an 
automatic deposit machine includes a 
bank note discriminating device (6) for 
checking whether or not a bank note 
is correct The discriminating device 
signals which Indicate why a bank 
note is incorrect are stored in a 
memory of a controller (7). In 



accordance with an instruction from 
an instruction input device (8) r the 
signals are delivered from the memory 
of the controller to a printing device 
(9) which prints out the reasons why a 
bank note is incorrect, e.g. at the time 
the banknote is rejectee* or during a 
maintenance operation carried out on 
the machine. The printer may print out 
the number of times the same type of 
discrimination signal has caused 
rejection of banknotes. 
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SPECIFICATION 

Banknote receiving apparatus 

This invention relates to bank note receiving 
apparatus for use in a change machine, automatic 
5 deposit machine or the like. 

Bank note receiving apparatus must accept 
only correct bank notes and reject incorrect bank 
notes. To do this, the apparatus is provided with a 
bank note discriminating device which checks the 
1 0 type of bank note and the correctness of the bank 
note in various ways. For instance, a conventional 
bank note receiving apparatus has a 
discriminating device which can check the photo 
pattern of a bank note using a photosensor, check 
1 5 if two bank notes have been supplied 

simultaneously, check the length of the bank 
notes, and check if the bank notes are being 
supplied continuously, it is also possible to check 
a magnetic pattern of a bank note with a magnetic 
20 sensor. These checks are performed by a 

discriminating device, the performance of which is 
determined by an electric adjustment (level 
adjustment) of an electric circuit of the device. 
Conventional change machines, deposit 
25 machines and so forth, however, have the 
following disadvantage. Namely, even if these 
machines are delivered and situated after being 
optimally adjusted, the performance of the 
discriminating device changes gradually due to 
30 changes with time of the elements used in the 
device, collection of dust, temperature changes, or 
wear of the belt which transfers the bank notes. 

In the conventional apparatus, correct bank 
notes which are judged as being unacceptable as 
35 a result of changes in the performance of the 
discriminating device have been rejected as well 
as incorrect bank notes. Therefore, when the 
administrator of the change machine or the 
deposit machine becomes aware of an increase in 
40 the rejection rate, it is necessary to investigate the 
reasons for the increase. To do this, a 
maintenance person must acutally insert a number 
of bank notes into the machine to find out what 
kind of bank notes are being rejected by which 
45 checking function, and then, for example, readjust 
the levels, which is troublesome work. Thus, the 
maintenance person must spend a considerable 
amount of time investigating the reasons for the 
increase in the rejection rate. Another problem is 
50 that the bank notes inserted by the maintenance 
person are not always rejected for the same 
reasons as those rejected during ordinary use of 
the machine. Furthermore, the bank notes earned 
by the maintenance person are often in a better 
55 condition than the bank notes carried by the 

ordinary users of the machines, so that the rate of 
rejection during inspection is usually much lower 
than that during ordinary use, making it difficult 
to ascertain exactly the reasons for rejection. 
60 According to the invention, there is provided 
bank note receiving apparatus, comprising: bank 
note discriminating means for checking whether 
or not a bank note is correct; controlling means for 
receiving signals from the bank note 



65 discriminating means indicating the reasons why a 
bank note is incorrect and having a memory for 
recording the signals; instruction input means for 
giving an instruction concerning the reasons why 
a bank note is incorrect to the controlling means; 

70 and printing means for printing out the reasons 
why a bank note is incorrect upon receipt of an 
instruction from the controlling means. 

In order that the invention may be more readily 
understood, an embodiment thereof will now be 

75 described, by way of example, with reference to 
the accompanying drawings, in which: 

FIGURE 1 is a perspective view of a change 
machine incorporating bank note receiving 
apparatus embodying the invention; 

80 FIGURE 2 is a block diagram of a control circuit 
for handling the bank notes; and 

FIGURE 3 illustrates a printout from the bank 
note receiving apparatus showing the reasons for 
rejections. 

85 Referring now to the drawings. Figure 1 shows 
a change machine incorporating bank note 
receiving apparatus embodying the invention. 

Bank notes are inserted into the machine 
through a bank note receiving opening 1 . 

90 Instruction panels 2 with money exchange 
instructions and other remarks for the user are 

* provided, together with an operating panel 3 for 
inputting and displaying the amount of money to 
be exchanged and so forth. Pay-off openings 4 

95 and 5 are also provided, through which the 

changed bank notes and coins are discharged. In 
operation, as in the case of a conventional 
machine, a bank note inserted into the bank note 
receiving opening 1 is checked by a bank note 
1 00 discriminating device 6 (Figure 2) to ensure that 
the bank note is correct and is of the correct type 
and any incorrect bank note is rejected and 
returned through the bank note receiving 
opening 1 . 

1 05 p Figure 2 shows a control circuit for treating a 
rejected bank note. The discriminating device 6 
delivers to a controller 7 various codes 
representing the kinds of check functions 
performed such as an abnormal running (01 ), 

1 10 abnormal bank note length (02), double feed of 
bank notes (03), abnormal photopattern (04), 
abnormal magnetic pattern (05), continuous feed 
of bank notes (06) and so forth, together with a 
signal representing the type of bank note such as a 

115 1 0,000 yen bank note (01 ), a 5,000 yen bank note 
(02), a 1 ,000 yen bank note (03), a 500 yen bank 
note (04) and so forth, if the type of bank note is 
discriminated. The controller 7 is a device such as 
a central processing unit capable of performing 

120 the ordinary exchanging functions and having a 
memory for memorizing various data. The 
controller 7 can, according to an instruction 
previously given by an instruction input device 8, 
either print the reason for rejection of a bank note 

125 automatically at the time of the rejection*- 

(automatic printing mode), or print the reasons for 
rejection optionally at any time when requested 
(optional printing mode), for example, during 
maintenance of the machine. If the selected mode 
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is, for example, the automatic printing mode, a 
printer 9 is actuated at the time of each rejection 
to produce a printout similar to that shown in 
Figure 3. Reference numeral 10 generally 
5 designates peripheral equipment which includes, 
for example, bank note and coin pay-off devices in 
the case of the money changing machine. 

In the case where the reason for rejection is to 
be printed at the time of each rejection (automatic 
1 0 printing mode), the instruction input device 8 is 
switched to the automatic printing mode, while, 
when it is desired to print out the types of rejected 
bank notes and the reasons for rejection which 
have occurred up to a time the machine is 

1 5 examined for maintenance, the instruction input 
device 8 is switched to the optional printing mode. 
In the latter case, printing is started by pressing a 
print button provided in the instruction input 
device 8, at any time as required for examination 

20 of the machine. The printer 9 is disposed at a 
place different from the operation section 3, such 
as at the rear panel of the machine which is not 
visible to the ordinary user of the machine. 
Figure 3 shows an example of the printout of 

25 data obtained in the automatic printing mode. The 
data reads "J-RJCT-01-05". The code "J-RJCT" is 
a code representing rejection of the bank note by 
the bank note discrimination device 6. The coil 
"01 " indicates that the rejection bank note is for 

30 example a 1 0,000 yen bill and the code "05" 
indicates that the reason for rejection is an 
abnormality in the magnetic pattern of the bank 
note. The method of the printing can be 
determined as desired. 

35 The automatic printing mode offers the 

advantage that the reasons for rejection can be 
seen with respect to time, that is, the number of 
money changing operations. For this reason, it is 
preferable to record the time of rejection together 

40 with the reason for rejection. 

Other portions of the printed data are data 
peculiar to the change machine, such as the types 
and sums of bank notes received, and kinds and 
sums of the bank notes and coins paid out. 

45 By providing a memory for recording the 

number of rejections for each checking function, 
i.e. for each reason for rejection, and for each type 
of bank note including unidentified bank notes, it 
is possible to print the contents of these memories 

50 according to an instruction from the instruction 
input device 8, which can be effected as desired 
by pressing the printing button when in the 
optional printing mode. In such a case, the number 
of rejection cycles is added to the end of the above 

55 mentioned data. Namely, the printed code is, for 
example, "J-RJCT-01 -01 -(number)", "J-RJCT-01- 
02-(number}" or the like. Such printed data allows 
the frequency of rejection of each type of bank 
note for each reason for rejection to be quickly 

60 ascertained, while eliminating the trouble of 

providing a printout for each rejection and wasting 



recording paper. 

As described, bank note receiving apparatus 
embodying the invention records the reason for 

65 rejection of a bank note and either prints out the 
details at the time of each rejection or, 
alternatively, stores the number of rejections 
recorded for each type of bank note and each 
reason so that they may be printed out at any 

70 desired time by a printing instruction. 

Therefore it is possible easily and promptly to 
recognize the reasons for rejection by simply 
reading the data printed on the recording paper, 
and to take the necessary measures such as a 

75 readjusting the sensitivity levels of the 

discriminating device in the light of the recorded 
data. Consequently, the maintenance time is 
considerably shortened and the rate of operation 
of the bank note receiving apparatus is 

80 advantageously very much increased. 



CLAIMS 

1 . Bank note receiving apparatus, comprising: 
bank note discriminating means for checking 
whether or not a bank note is correct; controlling 

85 means for receiving signals from the bank note 
discriminating means indicating the reasons why a 
bank note is incorrect and having a memory for 
recording the signals; instruction input means for 
giving an instruction concerning the reasons why 

90 a bank note is incorrect to the controlling means; 
and printing means for printing out the reasons 
why a bank note is incorrect upon receipt of an 
instruction from the controlling means. 

2. Bank note receiving apparatus according to 
95 claim 1 , wherein the bank note discriminating 

means is capable of checking for abnormal 
running, abnormal bank note length, double 
feeding of bank notes, abnormal photopatterns, 
abnormal magnetic patterns, and continuous 
100 feeding bank notes. 

3. Bank note receiving apparatus according to 
claim 1 or 2, wherein the printing means also 
prints out the type of a bank note which is ' •' 
incorrect 

1 05 4. Bank note receiving apparatus according to 
claim 1 , 2 or 3, wherein the printing means is 
arranged to printout the number of times the same 
reason for rejection of each type of bank note has 
occurred. 

110 5. Bank note receiving apparatus according to 
claim 1 , 2, 3 or 4, wherein the printing means has 
an automatic printing mode in which a printout is 
produced each time a bank note is determined to 
be incorrect and an optional printing mode in 

115 which a printout isproduced only when requested. 
6. Bank note receiving apparatus substantially 
as hereinbefore described with reference to and as 
illustrated in the accompanying drawings. 
. 7. Any novel feature or combination of features 

120 described herein. 
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*. Detailed Description of the Invention 

The preeent Invention relate, to a paper eortinu apparatue 
for .orting .«to-atlo.il y not- of paper auoh aa note, of paper 
oarreacy of two or aoro donomlastloas . 

in the apparatus of thie kind, it u euetoaary that the 
paper note-, „hieh ootid not be discriminated becauae of thair 
•oiled aurfaee. or breakage., are not atwked on a etaok unit 
but are oau.ed to paaa therethrough aod accumulate la •» ealt. 

la the prior art, howror, the paper note, thee re»ov«i 
cannot be diacrlatineted by the deteotion unit of the apparatua 
to ralae a problem that they eannot be aorted, counted and 

•ccuaulat#d. 

* 

10 r.o«t T-t., tbbr. hu boon ..d. . dM^ ^„ 

tb. KM «tt m proc.... d <«, tb. not.. di.eh«^l „ th. 

*" rUM11 * «.ori- lMt «, by oo. on th.ir Um., „ 
«Ual, tb. di.cr^., ^ u* plscd om by om on 
t>. f ..4 «». „ ^ , 4MlTOtloa ^ 00m . poMias 

* ** " »«■?• »«- " _b« „ tb.t thn> „. 
counted. 

In tbio doveloimoat , ' MMV w> tho paper notes tnovij bave 
" * ^ P~c».« b, ^ Mlt , 
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The invention ma been conoeived in view of tne background 
thus far described and hai an object to provide a paper sorting 
apparatus capable of counting and sorting the notes of paper, 
which have boon indie criminative, forcibly end reliably without 
being removed. 

The invention will be described in connection with its one 
embodiment with reference to the accompanying drawings. 
Reference numeral 1 appearing in the drawing deeigaatee a 
display control unit, and a feed unit 2 is disposed at this side 
and under the dispisy control unit 1 . in this feed unit 2 , there 
ere accumulated in a mixed state notes of paper currency a - 

- - of four denoainatione of fSOO, vi.Ooo, «5,ooo end vio,ooo. 
The paper currency notes 3 - • aa layered in their facial 
directione and in standing positions within the feed unit 2, 
are sequentially let off from their foremost end aa a let-off 
rotor 4 turns, and are fed to a transversely z-eheped first 
pasaage 9, which is reread of the opposed feces of first end 
second conveyor belts 5 and 6 end third and fourth conveyor belts 
7 and 8, until they ere conveyed to a stack unit 10. 

Shie stack unit 10 is constructed to have four compartmente 
lie. lib, lie end lid for sorting end ataoking tba not a* a - 

- - of the four denominations of ¥500, 11,000, »S,000 and 
•10,000; The upper end entrances of these compartments 11a, 
lib, lie and lid confront the lower face side of a horiaontal 
second passage 13 which is foraed by the fourth conveyor belt 



9 and" roller. 12 - - - arrange at a suitable interval on the 
lower faoe aide of the fourth convayor bait $ and which has 
communication vith the firat passage 9. 

On the startle, side of the tlx** paaaage 9, on the 
other hand, there ie arranged a detection unit 14 for 
diaoriainatlng the denomination, and counting the paper 
currency not.. 3 conveyed. Midway of the second paaaage 13, 
moreover, there are arranged divertere 15a, 15b and 15c which 
are opposed to the oompartmenta lie, lib and lie. 

*ne detection anit 14 la compoaed of a length detector IS, 
e color detector 17 and a »eQeetio. doteotor 19. If at leaat 
one of theae detector. 14, 17 and 18 cannot discriminate, the 
detection unit 14 ie inactivated to interrupt the letting-of f 
and conveying actions of the lot-of r rotor 4 and the paaaage 
9. 

On the diVpUy control anit 1, on the other band, here are 
arranged! a ten-key set 19 for inputting the code number or the 
like of an operator, a start switch 30, a restart switch 21 to 
be used for restarting the apparatus which ha. been once .topped 
for treating., or the Uk e, an indicator 22 for 

indicating a totaled reeolt, a .lip i. M m, .lit 23 for i.auiag 
a slip which is recorded with *h. tot.led re.eit , end deeignatlen 
•witches (or denomination switches) 24a, 24b, 24c and aid for 
^cumulating the paper currency note. 3, which cocld not be 
determined by the detection unit 14, forcibly in the 



S 



predetermined compartment* lit to lid and for counting the notes 
3. 

Here will be deiorlbed the actions of the embodiment. The 
paper currency notes 3 - - as a essentially 1st off the feed 
unit 2 as the let-off rotor 4 rotates, are let in by and conveyed 
through the firat paeaage 9. Midway of thie conveyance, the 
notes § • m m ere discriminated on their daneBlaatiens and 
counted by the detection unit 14 until they are fed to the aecond 
passage 13. Depending upon the detection results of the 

detection unit 14/ moreover, the notes 3 are sorted and 

■tacked in the designated compartments 11 a, lib* lie and lid 
correeponding to the individual denominations. Let the caee 
be considered in which the paper currency notes 3, as detected 
by the detection unit 14, are the notes 3 of «5,000 to be stacked 
in the third conpsrtawnt 11c, as located f^^s left hand aide r 

of the staok unit 10. When the notes 3 approach the third 

# . • 

ooapaxtaent lie, the divert er I5e, «• Arranged to confront the 
eompertaeat 11a, is timed by the discrimination information of 
the detection unit 14 to turn to the state, at shovn by the iolid 
line, 00 that the notea a are stacked in the oompartnent Ho. 

When a note 3 ' , which could not be diacrlalnated by the 
detection unit 14 because of a soiled Surf aoo or breakage , passes 
through the detection unit 14, on the other band, the first 
paasage 9 and the let-off rotor 4 Instantly stop so that the 
indiscriminate note 3' is stopped near the exit of the 

6 



detection unit 14. 

At thi. position, the denomination of the indiseriainative 
not. 3 La vi.u.lly di.cri»in.t.d, and the d..ignation switch 
corresponding to the denomination of the note 3' of the dlaplay 
control unit 1. that ie, the dwignntion switch a«o indio.*ln, 
M,ooo when thi. denomination le diacriminated It pushed. 

The note 3 i. detected on it. length, color and oagnetlsm 
by the detectora 16, 17 and 18 of the detection unit 14. when 
the data of discrimination of the individual detectors 16. 17. 
end II .gree, the note 3 ie dooided to belong on. of the fo«r 
denomination.. It one of these three detector. is, 17 and 18, 
e.g. , the length detector if t oannot discriminate, however, the 
note 3 i. handled to be indlsoriminative, as described above. 
At this time, the denization ,„itoh 34c i. vinualiy 
P«hod. oniy when there i> a coincidence between the data 
coming from the decisive detector. 17 and 18 other than the 
iadeci.lv. length detector 16 and the data coming from the pushed 
designation .witch 24c, the not. 3. once stopped i. conveyed 
•nd is accomodated and counted in the oorroepending eteeker 



Uo. 



Wh« the data of the deei.lv. datactor. 17 .» d 18 and the 
data of the pushed de.igna^n witch are different, thi. 
operation i. de«ed a. mistaken, and the conveyance U made. 

If .11 the three detector. 16. 17 and 18 are indhei.lv. 
or If tho *hr~ — tc„ if, 17 and IB mode dif fere.* deei.**., 
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tne data of the detection unit 14 cannot ba utiliaed. In tola 
therefore, the designation switch after the viaual 
dieorimioation la pushed twice to Input the fact that the push 
la not mistaksa, thereby to effect the eonvayanee. 

According to the invention, aa baa been daaeribed 
hereinbefore, the indiecriainativa paper notes can be forcibly 
end reliably counted and soxtad without being removed, thereby 
to alginate the trouble o£ feeding the notes again one by one 
from tne teed unit, nor la required a passage or a remover fox 
removing the notei ao that the eonatruetloa can be simplified. 

Moreover, a coincidence between the data of the deeieive 
detector, and the .data of the designation switches is taken to 
provide an effect the sorting and counting actloae are not 
mistaken. 



4. Brief Description of the Drawings 

The drawing is a eohematic construction diagram showing 
one embodiment of the invention. ' 

2 - - - Feed unit) 3 - - - votes of Paper (or Paper Currency) > 

9 - - - First passage; 10 - - - stack Uniti 11a to lid 

Cempart»an«., 14 De«aotioo Unit, 14 - - - tangth Detector; 

17 color Detector; 18 Magnetic Detector, and 24a 

to 24d - - Designation Switches. 

Agent i Takehiko Susae, Patent Attorney 
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